Expression of bovine myoglobin cDNA as a functionally active holoprotein in Saccharomyces cerevisiae.
We isolated a cDNA clone for myoglobin mRNA from fetal bovine skeletal muscle using a DNA fragment of human myoglobin exon 2 as a probe. The complete coding sequence of myoglobin as well as the 3'- and part of the 5'-nontranslatable sequences (546 and 66 basepairs, respectively) were determined. The amino acid sequence predicted from the nucleotide sequence was in agreement with that determined in the purified protein from adult bovine cardiac muscle (Han, K. K., Dautrevaux, M., Chaila, X., & Biserte, G. [1970] Eur. J. Biochem. 16, 465-471), except for eight amino acid residues: Val-99----Ile,Ile-101----Val, Asn-122----Asp, Ala-124----Gly, Gly-129----Ala, Ala-142----Met, Glu-144----Ala, and Lys-145----Gln. When the myoglobin cDNA was expressed in Saccharomyces cerevisiae under the control of the GAL7 promoter, myoglobin was synthesized as a functionally active holoprotein which bound molecular oxygen reversibly. The amount of myoglobin reached nearly 1% of the total extractable protein in the yeast. N-terminal sequence analysis of the produced myoglobin revealed a glycine residue at the terminus, indicating that as in native muscle the N-terminal Met was removed in yeast by processing.